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In the title Pd 11 complex, [PdCl 2 (C 22 H 22 NP)](CH 3 ) 2 SO, the 
Pd 11 atom is coordinated in an NPC1 2 coordination sphere by 
the N(imino) and P(phosphane) atoms of the ligand and by 
two CP ions in a slightly distorted square-planar geometry 
[r.m.s. deviation = 0.081 (3) A, plane defined by the four atoms 
around the Pd atom]. The dimethyl sulfoxide solvent mol- 
ecules form centrosymmetric dimers due to an intermolecular 
C— H- ■ O interaction. The crystal structure is further 
stabilized through two intermolecular C— H- ■ -tt interactions. 

Related literature 

For structures with related ligands, see: Ghilardi et al. (1992); 
Sanchez et al. (1998, 2001). 
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Experimental 

Crystal data 

[PdCl 2 (C 22 H 22 NP)]-C 2 H 6 OS 

M, = 586.8_ 

Triclinic, PI 

a = 8.9935 (2) A 

b = 10.0413 (2) A 

c = 13.9439 (3) A 

a = 91.189 (1)° 

P = 97.957 (1)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
{XPREP; Sheldrick, 2008) 
T min = 0.806, T m „ = 0.946 



Refinement 

R[F 2 > 2a(F 2 )] = 0.029 

wR(F 2 ) = 0.069 

5 = 1.04 

6342 reflections 



Table 1 

Selected bond lengths (A). 



y = 94.869 (1)° 
V = 1241.93 (5) A 3 
Z = 2 

Mo Ka radiation 
jtt = 1.13 mm -1 
T = 173 K 

0.20 x 0.10 x 0.05 mm 



45019 measured reflections 
6342 independent reflections 
5437 reflections with / > 2a(l) 
R mi = 0.057 



284 parameters 

H-atom parameters constrained 
A/w = 0.74 e A~ 3 
Ap^ = -0.59 e A~ 3 



Pdl-N24 
Pdl-P4 



2.0725 (17) 
2.2188 (5) 



Pdl-C13 
Pdl-C12 



2.2826 (5) 
2.3838 (5) 



Table 2 

Hydrogen-bond geometry (A, °). 



Q>3 and Cg4 are 


the centroids 


of the 


C11-C16 and 


C17-C22 rings, 


respectively. 










D-H ■ A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


C31-H3LA---029 i 


0.98 


2.50 


3.481 (4) 


174 


C10-H10- ■ Cg3" 


0.95 


2.84 


3.643 (2) 


146 


C8-H8- ■ -Cg4"' 


0.95 


2.74 


3.577 (3) 


147 



Symmetry codes: (i) 
x — 1, y, z. 



c + 2, -y + 1, -z + 1; (ii) -x + 1, -y + Z, -z + 2; (iii) 



Data collection: COLLECT (Nonius, 1998); cell refinement: 
DENZO-SMN (Otwinowski & Minor, 1997); data reduction: 
DENZO-SMN; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg & 
Putz, 2005) and ORTEP-3 (Farrugia, 1997); software used to prepare 
material for publication: WinGX (Farrugia, 1999). 

We gratefully acknowledge Mintek and Project AuTEK for 
funding this project. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: GO2010). 
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Acta Cryst. (2011). E67, m608-m609 [ doi:10.1107/S1600536811013936 ] 

Dichlorido{A^-[2-(diphenylphosphanyl)benzylidene]isopropylamine- A^A^palladiumCII) dimethyl 
sulfoxide monosolvate 

H. Chiririwa, R. Meijboom and B. Omondi 
Comment 

In recent years, palladium complexes with iminophosphane ligands of the A r -[(2-diphenylphosphanyl)benzylidene]amine 
type have been used as catalysts (or catalyst precursors) in a variety organic reactions. To the best of our knowledge, only 
a few structures have been determined so far, concerning the free ligand (2-diphenylphosphanyl-benzylidene)-isopropyl- 
amine, where the potentially bidentate ligand is chelated to the metal through the phosphorus and imino nitrogen atoms 

(Fig. 1). The title compound (I) has been synthesized earlier but there have been no reports of the crystal structure: the Pd 11 
center adopts a slightly distorted square planar geometry in with an r.m.s. deviation of 0.08 1 (3) A from the planar geometry. 
Selected bond lengths are given in table 1 . 

In the structure of (I) the (CH3)2SO molecules are connected through a weak C — H- ■ O intermolecular interaction forming 
centrosymmetric dimers (Fig. 2). In addition, the crystal lattice is further stabilized through two C — H—7t intermolecular 
interactions (Fig 3). CIO — H10--7I (Cg of Cll to C16 atoms ring) joins two of the complex molecules into centrosymmetric 
dimers. Those combined with the C8 — H8- -7I (Cg of C17 to C22 atoms ring) interaction, make additional rings composed 
of four complex molecules for further stabilization of the crystal lattice. 

Experimental 

To a dry CH2CI2 (10 ml) solution of the precursor [Pd(COD)Ci2] (0.095 g, 0.3 mmol) was added isopropylamine (0.018 
g, 0.3 mmol) in CH2CI2 (10 ml) solution, and the reaction was stirred at room temperature for 1 hr. The yellow solution 
was concentrated under reduced pressure to half volume and the addition of ca 10 ml hexane caused precipitation of the 
complex, which was filtered off, washed with Et20 and dried under vacuum for 4 hrs. Yellow crystals used in the X-ray 
diffraction studies were grown by slow evaporation of a solution of the compound in a CH2Ci2/(CH3)2SO (1:1) solution 
at room temperature. 

Refinement 

The methyl, methine and aromatic H atoms were placed in geometrically idealized positions and constrained to ride on 

their parent atoms, with C— H = 0.95 A for aromatic, C— H = 0.99 A for 'Pr CH, C— H = 0.95 A for CH and C— H = 
0.98 for Me groups. 
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Figures 




Fig. 1. View of (I) (50% probability displacement ellipsoids). 



Fig. 2. A perspective view of (I) showing intermolecular interactions between centrosymetric 
dimers of between solvent molecules [Symmetry operators: i = 2-x, l-y, l-z]. 



Fig. 3. A perspective view of (I) showing molecules connected through C — H- -7C intermolecu- 
lar interactions [Symmetry operators: i = x-\,y, z; ii = 1-jc, 2-y, 2-z]. 



Dichlorido{iV-[2-(diphenylphosphanyl)benzylidene]isopropylamine- k iV,P}palladium(ll) dimethyl sulfoxide 
monosolvate 



Crystal data 

[PdCl 2 (C 22 H 22 NP)]-C 2 H 6 OS 

M,-= 586.8 

Triclinic, PI 

Hall symbol: -P 1 

a = 8.9935 (2) A 

b = 10.0413 (2) A 

c= 13.9439 (3) A 

a = 91. 189(1)° 

(3 = 97.957 (1)° 

y= 94.869(l)° 

V= 1241.93 (5) A 3 



Z = 2 

P(000) = 596 

D x = 1.569 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 45103 reflections 

6 = 3.0-28.7° 

\l = 1.13 mm 1 

T= 173 K 

Block, yellow 

0.2 x 0.1 x 0.05 mm 



Data collection 

Nonius KappaCCD 

diffractometer 

graphite 

1.0° a) scans, 60s 

Absorption correction: multi-scan 
{XPREP; Sheldrick, 2008) 



5437 reflections with / > 2a(I) 
R mt = 0.057 

Qmax = 28.7°, 0 m i n = 3.0° 
/!=-12^12 
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r min = 0.806, r max = 0.946 £ = -13— >13 

45019 measured reflections / = — 18— »18 

6342 independent reflections 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o{F 2 )} = 0.029 
wRiF 2 ) = 0.069 
S= 1.04 

6342 reflections 
284 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0269P) 2 + 1.3328P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.74 e A~ 3 
Ap min = -0.59eA~ 3 



Special details 

Experimental. The intensity data was collected on a Nonius Kappa CCD diffractometer using an exposure time of 60 sec/per frame. 
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. »> The Following Model and Quality ALERTS were gen- 
erated - (Acta-Mode) «< Format: alert-number_ALERT_alert-type_alert-level text 910 ALERT 3 C Missing # of FCF Reflections 
Below Th(Min) -..8 91 1 ALERT 3 C Missing # FCF Refl Between THmin & STh/I= 0.600 4 244 ALERT 4 C Low 'Solvent' U eq 
as Compared to Neighbors for S28 912ALERT4C Missing # of FCF Reflections Above STh/L= 0.600 42 Noted. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Pdl 


0.692464 (17) 


0.906752 (15) 


0.782015 (11) 


0.01442 (5) 


C12 


0.81013 (7) 


1.03910 (5) 


0.66893 (4) 


0.02557 (12) 


C13 


0.79546 (6) 


1.05312 (5) 


0.90562 (4) 


0.02177 (11) 


P4 


0.60198(6) 


0.76339 (5) 


0.88308 (4) 


0.01342 (10) 


C5 


0.3985 (2) 


0.7298 (2) 


0.86142 (14) 


0.0160 (4) 


C6 


0.3297 (2) 


0.6002 (2) 


0.84559 (16) 


0.0211 (4) 


H6 


0.3894 


0.5267 


0.8445 


0.025* 


C7 


0.1734 (3) 


0.5788 (2) 


0.83137 (17) 


0.0267 (5) 


H7 


0.1263 


0.4904 


0.8208 


0.032* 


C8 


0.0863 (3) 


0.6857 (3) 


0.83255 (17) 


0.0278 (5) 


H8 


-0.0205 


0.6705 


0.822 


0.033* 
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Atomic displacement parameters (A 2 ) 
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i n /"ja 
-2.0 (3) 


PC P/T P*7 p O 

Cj — Co — C / — Co 


U.3 (3) 


p 1 p> pn PII pii 

CZU — CZ 1 — CZZ — CZ3 


1 in i /i\ 
— 1 /y.3 (Z) 


pp p-7 pn pn 

Co — c / — Co — cy 


-U.o (4) 


pi o pn pn pn 
C 1 o — C 1 / — CZZ — CZ 1 


1 i 

1.2 (3) 


p-7 pp pn pin 

c / — Co — cy — c i u 


n o ( a\ 
U.O (4) 


n 1 pii pn pi 1 
r4 — CI / — CZZ — CZ1 


1 *70 CI C\ C\ 

—1 /o.j3 (1 j) 


pc pp) pin pc 

Co — cy — c i u — c j 


-0.3 (4) 


pi o pn pn pn 
Clo — CI / — CZZ — CZ3 


i*7o n /"m\ 
1 /0.Z3 (iy) 


pp pc pin pn 

Co — c j — c i u — cy 


n i pj\ 

-0.2 (3) 


r> a pi i pn /^n 
r4 — C 1 / — CZZ — CZ3 


1 C (1\ 

-1.5 (3) 


TiA PC PI A p ^n 

P4 — C5 — C 1 0 — C9 


1*70 /CC p| 0\ 

-178.65 (18) 


PTl PII PIT Ml A 

CZ 1 — CZZ — CZ3 — N 24 


—152.1 (2) 


C5— P4— Cll— C12 


-0.86 (19) 


CI 7— C22— C23— N24 


30.8 (3) 


C17— P4— Cll— C12 


-112.97(17) 


C22— C23— N24— C25 


-176.85 (19) 


Pdl— P4— Cll— C12 


131.15 (15) 


C22— C23— N24— Pdl 


4.3 (3) 


C5— P4— Cll— C16 


178.44 (16) 


P4— Pdl— N24— C23 


-45.47 (17) 


C17— P4— Cll— C16 


66.32 (18) 


C12— Pdl— N24— C23 


127.68 (17) 
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Pdl— P4— Cll— C16 -49.55 (19) 

C16— Cll— C12— C13 -0.3(3) 

P4— Cll— C12— C13 179.01 (17) 

Cll— C12— C13— C14 -0.2(3) 

C12— C13— C14— C15 0.1 (4) 

C13— C14— C15— C16 0.4(3) 

C14— C15— C16— Cll -0.8(3) 



P4— Pdl— N24— C25 135.59(13) 

C12— Pdl— N24— C25 -51.26 (13) 

C23— N24— C25— C26 -1.0(3) 

Pdl— N24— C25— C26 177.99 (16) 

C23— N24— C25— C27 124.1 (2) 

Pdl— N24— C25— C27 -56.9 (2) 



Hydrogen-bond geometry (A, °) 

Cg3 and Cg4 are the centroids ofthe C11-C16 and Cll -Cll rings, respectively. 

D—H-A /) II II- I D-A D—H-A 

C31— H31A-029 i 0.98 2.50 3.481 (4) 174 

CIO — H10— Cg3" 0.95 2.84 3.643 (2) 146 

C8— H8-Cg4 iii 0.95 2.74 3.577 (3) 147 
Symmetry codes: (i) -x+2, -y+\, -z+1; (ii) -x+\, -y+2, -z+2; (m)x—l,y, z. 
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